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(57) Abstract 

The system comprises a car-specific parking- 
fee device (1) which is provided with a device 
reading a fraction card or the like and with a wireless 
data transmission unit (2), and a function card (3) 
or a similar means of payment that has a secret 
identification number, and parking-control devices (4, 
5, 6) situated at the entrances and exits of a restricted 
area; the parking-control devices commumcating 
with the car-specific parking-fee device (1) as the 
car enters and leaves the area, so that the fee to be 
paid can be determined and the secret tdentificadon 
number of the function card (3) can be checked. 
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A system of paying for the parking in a restricted area 
by a parking- fee device 

The invention relates to a system of paying for 
5 the parking in a restricted area by a car-specific 

parking-fee device provided with a device reading a 
function card or the like and with a wireless data 
transmission unit, and by a function card or a similar 
means of payment that has a secret identification 
10 number* 

The Applicant's own Finnish Published Speci- 
fication 89,753 teaches a parking system where the 
parking meters found in the street or at the car park 
gate are replaced by car-specific parking-meters to 
15 which parking time is bought in advance* The system is 

based on function or smart cards into which paid parking 
time can be loaded at parking- time-distribution points, 
such as service stations, by paying the necessary fee 
in advance. Although the device described in Fl 89,753 
20 flawlessly measures and indicates the parking time 

charged for, the basis of -its operation is that a 
certain amount of parking time is bought at a certain 
price for a vehicle by a function card, and the device 
indicates the parking time still left. However, in some 
25 cities multi-storey car parks and parking garages often 

owned by private companies are preferred to parking 
places in the street. In such multi-storey car parks, 
the system mentioned above is not as such the most 
flexible way of collecting parking fees, since varying 
ownership and payment systems and the local character 
of multi-storey car park services make it unlikely for 
the car parks to commit themselves to a certain system. 
At present, parking fees are paid at a multi-storey car 
park either at the cash desk or to an automatic, either 
35 in cash or, in more developed systems, by a car- park - 
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specific disposable card which is provided with a 
magnetic tape and in which the starting time of the 
parking period is stored. 

The object of the present invention is to apply 
5 a system based on car-specific parking-meters to the 

needs of multi-storey car parks or other restricted 
parking areas, and to provide a system of paying for the 
parking by a parking-fee device, with which the above 
problems are avoided and which also has some indisput- 

10 able advantages over the other parking- fee systems used 

in multi-storey car parks. One embodiment of the system 
according to the invention is characterized in that the 
system comprises parking-control devices situated at the 
entrances and exits of a restricted area, the control 

15 devices communicating with the car-specific parking-fee 

device as the car enters and leaves the area, so that 
the starting and ending time of the parking period and 
thereby the fee to be paid can be determined. 

Another embodiment of the system according to 

20 the invention is characterized in that the system com- 

prises parking-control devices situated at the entrances 
and exits of a restricted area, the control devices 
communicating with the car-specific parking-fee device 
as the car enters and leaves the area to check a secret 

25 identification number of a card inserted in the parking- 

fee device, and preventing the car's exit and/or giving 
an alarm if the numbers are not identical upon the 
entrance and exit. 

The system of the invention has notable advant- 

30 ages : 

- a simple, generally-applicable method of 
payment, in which the payment is made from the card- 
holder's credit card account, or even by the credit card 
itself, 
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- stealing of cars from a multi-storey car park 
becomes essentially more difficult, or can even be pre- 
vented altogether, 

- an effective, safe and rapid entrance and 
5 check-out performed by means of the parking-meter of the 

car and the control system of the multi-storey car park 
dp not require that the driver should leave the car or 
open the window. 

The other advantageous embodiments of the 
10 invention are characterized by what is stated below in 

the claims. 

In the following , the invention will be 
described in greater detail by means of examples, with 
reference to the attached drawing, which shows a 

15 schematic view of the system of the invention. 

The system of the invention for paying for the 
parking in a restricted area comprises a car-specific 
parking- fee device 1 provided with a device (not shown) 
reading a function card or the like and with a wireless 

20 data transmission unit 2. The system also comprises a 

function card 3 or the like, -and control devices 4,5 at 
the entrances and exits of a restricted area, including 
barriers 6 for controlling the entrance to and exit from 
the car park. 

25 A 1 restricted area' is here a multi-storey car 

park, a parking garage, or any other parking area for 
paid parking which cannot be entered without passing the 
control point at the entrance gate. At both the entrance 
and the exit, which are usually separate, there are 

30 control devices 4 including barriers 6 communicating 

with the car-specific parking-fee devices; both the 
control devices and the barriers are connected to the 
control centre 4. The control centre collects the 
parking data about all the cars that have entered the 

35 area and may directly operate as a payment terminal in 
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relation to the bank or other creditor. For the sake of 
clarity, only one barrier is indicated in the drawing. 

A 'function card* is here a card from which 
information can be read into a parking- fee device via 
a card-reading device. It may be a processor card in 
which is stored the card holder's credit card data, or 
it may be an ordinary credit card or a so-called prepaid 
card. The essential feature is that the card has a 
secret, personal identification number (PIN), which is 
in principle known only to the card holder, and without 
which the card cannot be used in a parking-fee device. 
As usual, the system described in the invention may 
allow three attempts to key the PIN in the parking-fee 
device, before it switches the device off e.g. for a 
predetermined period of time. 



Entering a car park 

A car park is entered in such a way that the 
car is stopped at an entrance gate and the function card 
3 is inserted in the car-specific parking- fee device 1. 
The device then instructs the user to key in the PIN. 
When the correct number has been keyed in, the parking- 
fee device forwards the number to the control centre 4 
via a wireless data transmission link 2,5. The gate 6 
is then opened, and the car can be driven into the car 
park and parked normally. No other measures are required 
at this stage. Both the parking- fee device 1 and the 
control centre 4 start timing as the gate opens. The 
timing and/or its starting time can be shown on the 
display 7 of the parking-fee device. This is not, how- 
ever, necessary with respect to the invention. 



35 
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Leaving the car park 

In leaving the car park, the car is driven in 
front of a barrier on the exit route. The function card 
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Is inserted in the parking-fee device, which again asks 
for the PIN. When the PIN has been keyed in and the 
control device 4 has checked that the card and the PIN 
are correct, the timing stops, and the parking time and 
5 fee are shown on the display 7 of the parking- fee 

device. The timing system of the parking-fee device 
makes it possible for the driver to check the parking 
duration. When the fee has been accepted, e.g. by press- 
ing a key in the parking-fee device, the barrier is 

10 lifted and the control device 4 automatically charges 

the fee to the card holder's credit card account. 

Advantageously , the car park control device 4 
communicates with the parking-fee device 1 only when the 
function card 3 is inserted in the parking-fee device. 

15 This is to make it sure that the secret identification 

number of the card is always keyed in the parking-fee 
device before any transactions are recorded. The 
communication between the devices can be arranged to 
start automatically when the function card is inserted 

20 in the parking-fee device or when the PIN has been keyed 

in. 

The parking-control devices 4, 5 advantageously 
communicate with the parking-fee device via electro- 
magnetic near- field recognition operating in the raicro- 

25 wave area* The advantages of the electromagnetic near- 

field recognition include good applicability of the 
components to integration, and insensitivity of signals 
to obstacles on the signal path, such as parts of the 
car. The basics of electromagnetic near- field recogn- 

30 ition are described e.g. in the publications NL 

8,800,367, US 4,940,968 and US 3,740,742. Data trans- 
mission means operating in the microwave area are known 
e.g. from the publication EP 247,612. The near- field 
recognition is thus known to those skilled in the art, 

35 and it is not described in greater detail herein. The 
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communication may naturally also be effected via an 
infrared link or a radio link, which as such are well- 
known. Advantageously, the communication is encrypted 
e.g. by a so-called DES algorithm, which prevents break- 
ing into the system. 



10 
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Prevention of theft in the car park 
One essential feature of the system according 
to the invention is that it provides a way of preventing 
car thefts in a car park. The majority of today's car 
thefts take place in parking garages, and there is no 
effective system of preventing them. 

The system of the invention provides a simple 
and effective anti-theft system. The system is based on 
15 the car-specific parking-fee device shown in the figure. 

In this embodiment, the parking-control devices 4,5 at 
the entrances and exits of the car park communicate with 
the car-specific parking-fee device 1 in order to check 
the secret identification number of the card 3 inserted 
in the parking-fee device, and prevent exit and/or give 
an alarm if the numbers are not identical upon the 
entrance and exit. 

Advantageously, the parking-control devices 4, 5 
at the entrances and exits of a car park communicate 
25 with the parking-fee device 1 only when the function 

card 3 is inserted in the parking-fee device, whereby 
the parking-control devices do not let the car enter or 
leave before the secret identification number of the 
card has been keyed in. 
30 In addition, the system advantageously com- 

prises a safety module 9 arranged between the parking- 
fee device 1 and an electric system 8 of the car. The 
safety module, which advantageously comprises an EEPROM 
memory, contains a predetermined key code, which the 
35 parking-fee device checks before communicating with the 
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parking-control device 4 and which is advantageously 
also forwarded to the control device. The electric 
system 8 of the car is represented in the figure by the 
accumulator, but it is to be understood that a safety 
5 module and a switching means 11 described below can be 

connected to any voltage-carrying point in the electric 
system of the car. 

If the safety module or its wires are detached 
from the car frame 10 , electric system 8 of the car, or 

10 parking- fee device 1, the electric circuit of the safety 

module is broken, whereby the memory is erased and the 
key code is lost. If this happens, neither the authentic 
nor any other parking-fee device can check the key code, 
and so it is impossible to leave the car park without 

15 breaking through the barrier or setting off an alarm. 

This also makes it impossible to 'borrow 1 the 
parking- fee device of a car for another car, since the 
system installed in a vehicle can be arranged to be put 
into use by an authorization card or the like which 

20 stores car-specific identification data in the parking- 

fee device and safety module* Even a successful deceit 
then leaves the car-specific identification data and the 
PIN of the function card used in the deceit in the 
memory of the parking-control system, and so the holder 

25 of the function card and the owner of the car that the 

•borrowed 1 parking-fee device belongs to is easy to 
trace. 

According to one embodiment of the invention, 
between the parking- fee device and the electric system 

30 of the car is arranged a door switch 11 which requires 

that a function card 3 with the correct PIN should be 
inserted into the parking-fee device 1 before the car 
can be started, if the car has been parked using a 
parking-fee device. In modern cars with computer-con- 

35 trolled operations, it is easy to provide a start- 
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inhibiting system which is very difficult to pass. 
Alternatively or in addition, the door switch 11 may 
start the timer of the parking-fee device as the car 
door is opened, the timer switching off the parking-fee 
device in a predetermined time, preventing the car's ' 
exit, if a function card 3 with the correct PIN is not 
inserted in the parking-fee device 1 within said pre- 
determined time. Should this happen, the car or parking- 
fee device will not be re-activated until the correct 
function card has been inserted. 

It is obvious to one skilled in the art that 
the different embodiments of the invention are not 
limited to the above examples but may vary freely within 
the scope of the attached claims. 
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Claims 

1. A system of paying for the parking in a 
restricted area by a car-specific parking-fee device ( 1 ) 

5 provided with a device reading a function card or the 

like and with a wireless data transmission unit ( 2 ) , and 
by a function card (3) or a similar means of payment 
that has a secret identification number, charac- 
terized in that the system comprises parking- 

10 control devices (4,5,6) situated at the entrances and 

exits of a restricted area, the control devices commun- 
icating with the car-specific parking- fee device (1) as 
the car enters and leaves the area, so that the starting 
and ending time of the parking period and thereby the 

15 fee to be paid can be determined. 

2. The system according to claim 1, char- 
acterized in that the parking-control devices 
(4,5) situated at the entrances and exits of a 
restricted area communicate with the parking-fee device 

20 (1) only when a function card (3) or the like is 

inserted in the parking-fee device; and that the 
parking-control devices do not let a car enter and do 
not accept payment upon exit until the secret identi- 
fication number of the card has been keyed in the 

25 parking- fee device. 

3. The system according to claim 1 or 2, 
characterized in that the parking-control 
devices (4,5) situated at the entrances and exits of a 
restricted area communicate with the parking-fee device 

30 (1,2) via electromagnetic near- field recognition oper- 

ating in the microwave area. 

4. The system according to claim 1 or 2, 
characterized in that the parking-control 
devices (4,5) situated at the entrances and exits of a 
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restricted area communicate with the parking- fee device 
(1,2) via an infrared link. 

5. The system according to any one of claims 
1 to 4, characterized in that the commun- 

5 ication between the parking-control devices (4) and the » 

parking- fee device (1) is encrypted. 

6. A system of paying for the parking in a 
restricted area by a car-specific parking-fee device (1) 
provided with a device reading a function card or the 

10 like and with a wireless data transmission unit ( 2 ) , and 

by a function card (3) or the like that has a secret 
identification number, characterized in 
that the system comprises parking-control devices 
(4,5,6) situated at the entrances and exits of a 

15 restricted area, the control devices communicating with 

the car-specific parking-fee device (1) as the car 
enters and leaves the area to check a secret identifica- 
tion number of a card (3) inserted in the parking-fee 
device, and preventing the car's exit and/or giving an 

20 alarm if the numbers are not identical upon the entrance 

and exit. 

7* The system according to claim 6, char- 
acterized in that the parking-control devices 
(4,5) situated at the entrances and exits of a 

25 restricted area communicate with the parking- fee device 

(1) only when the function card (3) or the like is 
inserted in the parking-fee device, whereby the parking- 
control devices do not let the car enter or leave the 
area before the secret identification number of the card 

30 has been keyed in the parking-fee device. 

8. The system according to claim 6 and 7, 
characterized in that the parking-control 
devices (4,5) at the entrances and exits of a restricted 
area communicate with the parking-fee device (1,2) via 
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electromagnetic near-field recognition operating in the 
microwave area* 

9. The system according to claim 6 and 7, 
characterized in that the parking-control 
devices (4,5) at the entrances and exits of a restricted 
area communicate with the parking-fee device (1,2) via 
an infrared link. 

10. The system according to any one of claims 
6 to 9, characterized in that between the 
parking- fee device (1) and the electric system (8) of 
the car is arranged a safety module (9) provided with 
a memory, the module containing a predetermined key code 
that can be checked by the parking-fee device during 
each instance of communication with the parking-control 

15 devices (4,5). 

11- The system according to claim 10, 
characterized in that the memory of the 
safety module (9) comprises an EEPROM memory which is 
erased if the electric circuit of the memory is broken 
due to the memory or its wires being detached from the 
car frame (10), electric system (8) of the car, or 
parking- fee device (1). 

12. The system according to any one of claims 
6 to 11, characterized in that between the 

25 parking-fee device (1) and the electric system (8) of 

the car is arranged a door switch (11) which requires 
that a function card (3) with the correct identification 
number be inserted into the parking- fee device (1) 
before the car can be started, if the car has been 
parked using a parking- fee device. 

13. The system according to any one of claims 
6 to 12, characterized in that between the 
parking- fee device (1) and the electric system (8) of 
the car is arranged a door switch (11) which starts the 
timer of the parking-fee device when a door of a car 
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that has been parked using a parking-fee device is 
opened, the timer switching off the parking- fee device 
(1) within a predetermined time, preventing the car's 
exit from the car park, if a function card (3) with the 
correct identification number is not inserted in the * 
parking- fee device (1) within said predetermined time. 

14, The system according to any one of claims 
6 to 13, characterized in that the commun- 
ication between the parking-control devices (4) and the 
parking-fee device (1) is encrypted* 

15. The system according to any one of claims 
10 to 14, characterized in that the system 
installed in a car is put into use by means of an 
authorization function card, which stores the car- spe- 
cific identification data in the parking-fee device (1) 
and safety module (9). 
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